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June 25, 2014

Mr. Chris Starr, Manager

Smith Legacy Partners Series, LLC
6 Littlefield Road

Acton, MA 01720

Subject:  Cushing Village
Belmont, Massachusetts

Dear Chris,

Smith Legacy Partners Series, LLC has proposed the construction of Cushing Village at the intersections
of Trapelo Road, Common Street, and Belmont Street. An aerial photo of the area is provided in Figure 1
of this report. Figure 2 is a general plan showing the location of structures and surrounding streets.

On July 27, 2013, the Belmont Planning Board issued a Record of Decision’ (RoD) presenting a number
of specific decisions. Decision 3 address facility sound, and is divided into parts A through D. (For
convenience, Decision 3 has been excerpted in Appendix A of this letter.) Part A contains the acoustical
requirements for the project. Part B limits the height of rooftop screening. Part C requires emergency
generators to be housed within the building. Part D indicates that any subsequent additions made to the
building mechanical system, including those placed by tenants, must not cause facility sound to exceed
the limits provided in the Decision.

This report responds to the requirements of Part A of Decision 3 in full. Parts B, C, and D will be
addressed through other means and/or at another time as appropriate. For convenience, this report has
been organized to respond, in so far as practical, to the Decision 3 Part A point-by-point.

Part A of Decision 3 contains four subparts: (i) through (iv). Subpart (i} establishes limits on sound
produced by the proposed Cushing Village, and itself can be divided into three subparts. This letter
labels them: (i)(2), (i)(b), and (i)(c). The full text of these three subparts, and how each subpart has been
addressed, is discussed below.

(iY(@)  Prior to the issuance of a building permit, and before demolition of existing buildings,
background sound levels shall he established near the property lines of the properties
abutting the Development along Trapelo Road, Common Street, Horne Road and
Belmont Street.

Figure 3 of this report indicates the four locations where background sound levels were approved to be
and have been measured. Appendix B contains an e-mail dated June 2, 2014 and its attachment from
the Town of Belmont acoustical consultant, Eric Wood, Acentech to Ara Yogurtian and Glen Clancy of the

Belmont Planning Board.

! Planning Board Decision on Application of Smith Legacy Partners, LLC for a Special Permit with Design
and Site Plan Review and Waivers Pursuant to Section 8 (Cushing Square Overlay District) of the Town
of Belmont Zoning By-Law dated July 27, 2013

MEMBER FIRM, NATIONAL COUNCIL OF ACOUSTICAL CONSULTANTS
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()(b) The background sound level shall be determined utilizing an appropriate number of
unattended sound monitors that would simultaneously and continuously measure
A-weighted and C-weighted ambient sound levels to document existing conditions for a
period of not less than seven days. The number, location, timing and methods of the
sound monitoring shall be subject to the approval of the Town’s acoustical engineering
consultant. Said baseline measurements and monitoring shall he conducted at the
Applicant’s expense.

Background sound level monitoring at all locations began on June 4 and concluded on June 12, 2014.
The Rion NL-31 sound monitors used were calibrated before use and installed with windscreens. These
instruments and their use conform to IEC 61672 for Class 1 precision sound measurement
instrumentation. Sound level data are recorded by each instrument onto a flash card, which is removed
from the unit and downloaded into a PC. The number, location, timing and methods used were approved
by Eric Wood, Acentech, acoustical consultant to the Town of Belmont. An e-mail expressing approval is
contained in Appendix B to this letter.

Monitors were programmed to measure several hourly A-weighted sound level descriptors including the
oo™ percentile sound level (Lagg), equivalent sound level (Laeq), and first percentile (Lao1) sound levels.

¢ The 90" percentile sound level (Lago) is the background or residual sound level in an area and is
the lowest level of sound typically occurring. It is the A-weighted sound level exceeded 90% of
each hour monitored, and the descriptor used to quantify the background sound levels as
required by the RoD and as approved by the Town of Belmont acoustical consultant.

¢ The equivalent sound level (Laeg) is the energy average sound level for each hour monitored.

e The first percentile sound level (Lag) is the sound level exceeded one percent of each hour and is
representative of the highest sound levels reached in each hour.

The equivalent sound level and the first percentile sound levels have been provided as they were part of
the data set submitted for approval. A-weight sound monitoring data measured at the four locations are
shown in Figures 4a, 5a, 6a, and 7a. C-weight data is shown in Figures 4b, 5b, 6b, and 7b. As with most
acoustic environments, sound levels are generally higher during the day than during the night.

(i)(c) From the data collected in the manner set forth herein, two criteria shall be established as
base line or existing conditions, one for daytime use and one for nighttime use. Daytime
conditions will be from 7:00 AM to 11:00 PM and nighttime conditions will be 11:00 PM to
7:00 AM. The baseline ambient sound levels will be determined by the average of the
ambient sound levels measured each hour during daytime and nighttime hours.

Hourly A-weight sound Ievels in Figures 4a, 5a, 6a, and 7a are listed in Appendix C for the seven full-
days June 5 through June 11, 2014. Each table shows daytime and nighttime averages. Daytime (7:00
AM to 11:00 PM) and nighttime (11:00 PM to 7:00 AM) hours are those of the Record of Decision.

Table 1 below reports the 7-day daytime and nighttime averages for each location, and the corresponding
sound level limits at each location.
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Location 3

Location 1 Location 2 Location 4
569 Belmont Street 13/19 Horne Road 125 T{gtE?IIrO) Riad 486 Common Street

7-Day Average Sound Levels
Day 49.2 50.1 56.4 56.8
Night 376 425 48.1 426

RoD Limits
Day 54 55 61 62
Night 43 48 51 48

(ii)

Table 1. 7-Day average background sound levels at monitoring locations and

Record of Decision limits (RoD Decision 3(A)(i))
Proposed Cushing Village, Belmont, MA

Not less than 60 days prior to issuance of a building permit, the Applicant will submit an
acoustical analysis demonstrating the roof mounted mechanicals and other ventilation
equipment for all three buildings will not (1) increase sound levels more than 5dBA of the
daytime and nighttime background ambient sound levels, or (2) produce a “pure tone"
condition (when any octave band center frequency sound pressure level exceeds the two
adjacent center frequency sound pressure levels by 3 dB or more), as determined in
accordance with Section 3A(i) above. This demonstration will be on the basis of sound
level data available from building systems equipment manufacturers. Roof mounted
mechanicals and other ventilation equipment will be evaluated on both an A-weighted
and C-weighted basis. The Applicant will submit the acoustical analysis and model for
review by the Town's acoustical engineering consultant at the Applicant's expense. A
building permit shall not be issued until the analysis provided by the Applicant and as
reviewed by the Town's consultant reasonably demonstrates that operation of the
mechanical units will be in compliance with this condition.

Mechanical equipment currently proposed to be installed include 146 compressor/condenser sets to be
located on the Hyland, Pomona, and Winslow roofs, including three units serving commons areas in the
building. There are also proposed three garage ventilation wall fans to be located in a ground-level well
on the Winslow Building facing measurement location 3 at 125 Trapelo Road. Within the garage, and
about 10 feet from the garage fan openings, there will be a small emergency generator servicing a
dewatering pump. For the acoustical analysis, a 5000 watt unenclosed Honda EM5000S generator
serving a 5-HP dewatering pump has been included in the acoustical analysis. It has also been assumed
that this would be maintenance operated during weekday daytime hours only. Octave band sound power
levels have been obtained from manufacturers’ technical information for these units. Sound power levels
for all equipment are provided in Table 2.
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Octave Band Center Frequencies (Hz)

3 63 125 250 500 1000 2000 4000 8000 A c
Carrier 24?88:?30_31 51! 89° 70’ 711 721 717 685 643 600 551 73 77
EF-1, 2

Greenheck SBE-2H48-50 947 100 94 20 87 84 79 74 73 89 101
Sidewall Belt Driven
EF-3
Greenheck SBE-2H20-7 842 86 86 84 82 79 77 73 69 85 N
Sidewall Belt Driven
Em. Gen.
Honda 5000 watt 68 69 70 79 76 79 81 71 66 84 85
! This is the largest of the three sized used. All units have been assumed to be the largest for this acoustical analysis,

Thus overestimating ACCU sound levels at residences by 1-2 dBA.
2 Estimated. Not provided by manufacturer. See Appendix E.

Table 2. Manufacturer provided sound power levels for mechanical equipment
Proposed Cushing Village, Belmont, MA

Modeling of facility noise was completed using Cadna/A (Datakustik GmbH, revision 4.4.145, 32-bit).
Cadna/A is a computer program that implements the data and modeling techniques of ISO 9613-1 and
ISO 9613-2 to estimate sound levels at community receptor locations. In calculating sound pressure
levels at receptor locations, Cadna accounts for reductions in facility sound pressure levels associated
with distance, shielding provided by intervening structures and topography, and absorption of sound by
the atmosphere and local porous surfaces. Appendix D contains a glossary of acoustical terminology
used in this report. It includes a discussion of the relationship between sound power level and sound

pressure level.

Sound pressure levels produced by the all equipment operating at full capacity are presented in Table 2
for daytime and nighttime condition. Data is also shown plotted in Figures 9a and 9b. Spectra in Table 2
and in Figures 9a and 9b are equipment sound levels determined through computer modeling plus the
daytime and nighttime backgrounds respectively. The A-weighted sound levels produced by equipment
cannot cause an increase over the established background by more than 5 dBA.

The daytime and nighttime background spectra used are the average daytime and nighttime hourly
background sound levels (Lagp 1.n) measured over the 7-day period at Location 2. The instrument used at
this location to measure one-third octave band spectra is a Larson-Davis 831 sound level analyzer
conforming to the IEC requirements for class 1 sound measurement instrumentation. Corresponding
spectra for Locations 1, 3, and 4 have been estimated by adjusting the spectrum shape of background
sound measured at Location 2 such that the A-weight sound levels for spectra at other locations are the
same as A-weighted sound levels measured at those locations.

From data in Table 2 and Figures 9a and 9b, sound levels produced by building mechanical equipment
will produce sound conforming to the limits of the RoD. Sound produced will also not exhibit a pure tone

condition as prohibited by the RoD.
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Octave Band Center Frequencies (Hz)
31 63 125 250 500 1000 2000 4000 8000 | A ('aig"f\") c
Daytime
569 ngnig?]? S1t oot 56 57 54 48 4% M 42 40 33 50 54 60
13,1'§°f,f)trir?2 2 oad 57 58 55 9 4 45 43 4 | s 55 61
125 Tra;‘;f:gg;g @y | B 6 6 55 53 51 49 48 A 57 61 87
486 ég;arﬂ‘;rr‘] gtr cot 63 85 62 55 52 51 49 48 # 57 62 67
Nighttime
569 'gcéfnig‘r’]? ;tre ot 46 47 45 s 40 3 32 29 22 2 8 51
13/1|é°f|itrir?2 éoad SO 49 4 & 3/ 3% 2 45 48 55
125 Tra;glc:g%“a 3 Gy | BB 8 s w M4 9 3 50 51 59
P s S 50 st 49 4 4 3B 3% 3 2 | M4 48 | 5%

Table 2. Estimated sound pressures levels for all mechanical equipment operating
Proposed Cushing Village, Belmont, MA

(iii) Upon substantial completion of construction of all three buildings of Cushing Village at a
time when all initial mechanical equipment can be operating prior to occupancy the
Applicant will complete the sound measurements to demonstrate compliance with section
3A(ii) above and the conditions of this Decision. The acoustical analysis shall be varied in
the event that there are specific conditions which are created within Cushing Square but
not related to the Development that cause a material increase to background sound
levels. The first Certificate of Occupancy shall not be issued and no commercial or
residential tenant shall occupy the premises if the Development fails to comply with the
noise standard adopted by this Decision.

At the time that the building is substantially complete such that all equipment discussed in the report are
operable, and prior to occupancy, a test protocol will be prepared for approval by the Town’'s acoustical
consultant. Upon approval, sound levels will be made at the Locations 1-4 discussed in the report.

(iv) In the event that the Applicant seeks occupancy of a building without having tested all
three buildings as required under 3A(iii) above, the Applicant shall provide evidence to
the satisfaction of the Board that the Development will not exceed the standard
established under 3A(ii) when all three buildings are tested cumulatively.

If the condition occurs that all equipment cannot be operated for testing as outlined in the previously
mentioned test protocol, then acoustical computer modeling will be used, together with sound
measurements, to verify compliance of facility sound with provisions of the RoD.

B. Screening of the roof mounted mechanical equipment shall not exceed the height of the
screening of the mechanical equipment as shown on the Project Plans.

This is an architectural issue; however, it must be emphasized that this analysis assumed solid screens
that extend a minimum of 4 feet above the highest point of roof decks.
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C. All emergency generators shall be housed indoors.

This is the case as previously described.

D. Subsequent uses within the Development, including restaurants, that require additions or
modifications to the roof mounted mechanicals and other ventilation equipment shall
cumulatively be held to the same standard as set forth in Section 3(A)(ii) above and the
conditions of this Decision. Any violations of this standard shall be subject to enforcement
action to the maximum extent authorized by law.

This condition has been accepted by the facility Owner.

* % X

We believe that the acoustical analysis presented in this letter respond in full to the July 27, 2013 Belmont
Planning Board Record of Decision for the proposed Cushing Village. The analysis concludes that under
all circumstances, sound produced by residential facility equipment, even in the unlikely case that they all
operate at full capacity simultaneously, will conform to the limits of the Town of Belmont's Record of

Decision.

If we can provide any further information, please do not hesitate to contact us. Thank you.

Yours sincerely,
CAVANAUGH TOCCI ASSOCIATES, INC.

o &

Gregory C. Tocci, Sr. Principal Consultant
978-639-4102 (d)

508-395-3945 (c)
gtocci@cavtocci.com

cc. John Fasano
Jerry Pucillo

8:\Projects\2013113047 - Cushing Village\Deliverables\Reportsi2014.06.18 Rod Reporti13047 Cushing V Rod 1b.Docx
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Figure 2. Facility concept plan and local streets
Proposed Cushing Village, Belmont, MA
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Figure 3. Approved measurement locations for RoD Decision 3
See Appendix B of this letter
Proposed Cushing Village, Belmont, MA



Location 1 - 569 Belmont Street - A-weighted Sound Monitoring Data (R7)

June 4, 2014 - June 12, 2014

80
70 |-
E 80
H
2
5 50
3
3
iz
P i E H i
Vet sy Thutscay Frary Landay Sunsoy wanday Toostay i Wty Frutsaay
e 4 R o i ; w7 e 6 Juns §) St 13 H g 11 Ao 12
§8iFF I i Ffidiiiifiiiifiiifiiiy
Hour Beginning
e 64 "Enargy Avaregs” —m 190 "Borkground e w1
Figure 4a. Measured A-weight sound levels—Location 1 (569 Belmont Street)
Proposed Cushing Village, Belmont, MA
Location 1 - 569 Belmont Street - C-weighted Sound Monitoring Data (R8)
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Figure 4b. Measured C-weight sound levels—Location 1 (569 Belmont Street)
Proposed Cushing Village, Belmont, MA
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Location 2 - 13/19 Horne Road - A-weighted Sound Monitoring Data (R10)

June 4. 2014 - June 12, 2014
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Figure 5a. Measured A-weight sound levels—Location 2 (13/19 Horne Road)

Proposed Cushing Village, Belmont, MA

Location 2 - 13/19 Horne Road - C-weighted Sound Monitoring Data (R11)

June 4, 2014 - June 12, 2014
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Figure 5b. Measured C-weight sound levels—Location 2 (13/19 Horne Road)
Proposed Cushing Village, Belmont, MA



{ ocation 3 - 125 Trapello Road - A-weighted Sound Monitoring Data (R12)

June 4, 2074 - June 12, 2014
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Figure 6a. Measured A-weight sound levels—Location 3 (125 Trapelo Road)
Proposed Cushing Village, Belmont, MA
Location 3 - 125 Trapello Road - C-weighted Sound Monitoring Data (R13)
dune 4, 2014 - June 12, 2014
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Figure 8b. Measured C-weight sound levels—Location 3 (125 Trapelo Road)
Proposed Cushing Village, Belmont, MA
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Location 4 - 486 Common Street - A-weighted Sound Monitoring Data (R14)

June 4, 2014 - June 8, 2014
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Figure 7a. Measured A-weight sound levels—Location 4 (486 Common Street)
Proposed Cushing Village, Belmont, MA

L.ocation 4 - 486 Common Street - C-weighted Sound Monitoring Data (R15)

dune 4, 2014 - June 12, 2014

L

7N URUH SN SR DR SO SONS SRR SRS SUNIE SOPR: SOUIY: WSOV TP TS o8 — ‘ =N W P
| |
Wesded 30y Uiy Freay Satatay { s Heoviay sty Wy sty
s % I Radd Vel Son? H P T St 17 w1y H oy 48
© -
3 2 3 > g o ; e
N L A R A |

Hour Beginning
— g Erargy Averegs® e L0 Bl grOUT mmanes 101
Figure 7b. Measured C-weight sound levels—Location 4 (486 Common Street)
Proposed Cushing Village, Belmont, MA
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Figure 8c. Winslow Building roof plan showing residential compressor/condenser units
Proposed Cushing Village, Belmont, MA




Day-All Equipment Modeled Operating
| Proposed Cushing Village, Belmont, MA
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Figure 9a. Estimated daytime sound levels with all mechanical equipment modeled operating
Proposed Cushing Village, Belmont, MA



Proposed Cushing Village, Belmont, MA
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Figure 9b. Estimated nighttime sound levels with all mechanical equipment modeled operating
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Appendix A

Decision 3 Noise/Sound
of the
Cushing Village
Record of Decision
July 27, 2013



EXCERPT

PLANNING BOARD
DECISION ON APPLICATION OF SMITH LEGACY PARTNERS, LLC FOR
A SPECIAL PERMIT WITH DESIGN AND SITE PLAN REVIEW AND WAIVERS
PURSUANT TO SECTION 8
(Cushing Square Overlay District)
OF THE TOWN OF BELMONT ZONING BY-LAW

July 27, 2013

3.  Noise/Sound

A. Acoustical Analysis:

(i) Prior to the issuance of a building permit, and before demolition of existing buildings,
background sound levels shall he established near the property lines of the properties
abutting the Development along Trapelo Road, Common Street, Home Road and
Belmont Street. The background sound level shall be determined utilizing an appropriate
number of unattended sound monitors that would simultaneously and continuously
measure A-weighted and C-weighted ambient sound levels to document existing
conditions for a period of not less than seven days. The number, location, timing and
methods of the sound monitoring shall be subject to the approval of the Town’s
acoustical engineering consultant. Said baseline measurements and monitoring shall he
conducted at the Applicant’'s expense. From the data collected in the manner set forth
herein, two criteria shall be established as base line or existing conditions, one for
daytime use and ane for nighttime use. Daytime conditions will be from 7:00 AM to
11:00 PM and nighttime conditions will be 11:00 PM to 7:00 AM. The baseline ambient
sound levels will be determined by the average of the ambient sound levels measured
each hour during daytime and nighttime hours.

(i) Not less than 60 days prior to issuance of a building permit, the Applicant will submit an
acoustical analysis demonstrating the roof mounted mechanicals and other ventilation
equipment for all three buildings will not (1) increase sound levels more than 5dBA of

the daytime and nighttime background ambient sound levels, or (2) produce a “pure tone"
condition (when any octave band center frequency sound pressure level exceeds the two
adjacent center frequency sound pressure levels by 3 dB or more), as determined in
accordance with Section 3A(i) above. This demonstration will be on the basis of sound
level data available from building systems equipment manufacturers. Roof mounted
mechanicals and other ventilation equipment will be evaluated on both an A-weighted
and C-weighted basis. The Applicant will submit the acoustical analysis and model for
review by the Town's acoustical engineering consultant at the Applicant's expense. A
building permit shall not be issued until the analysis provided by the Applicant and as
reviewed by the Town's consultant reasonably demonstrates that operation of the
mechanical units will be in compliance with this condition.

(i) Upon substantial completion of construction of all three buildings of Cushing Village at a
time when all initial mechanical equipment can be operating prior to occupancy the

Applicant will complete the sound measurements to demonstrate compliance with section
3A(ii) above and the conditions of this Decision. The acoustical analysis shall be varied

in the event that there are specific conditions which are created within Cushing Square

but not related to the Development that cause a material increase to background sound
levels. The first Certificate of Occupancy shall not be issued and no commercial or
residential tenant shall occupy the premises if the Development fails to comply with the
noise standard adopted by this Decision.



(iv) Inthe event that the Applicant seeks occupancy of a building without having tested all
three buildings as required under 3A(iii) above, the Applicant shall provide evidence to

the satisfaction of the Board that the Development will not exceed the standard
established under 3A(ii) when all three buildings are tested cumulatively.

B. Screening of the roof mounted mechanical equipment shall not exceed the height of the
screening of the mechanical equipment as shown on the Project Plans.

C. All emergency generators shall be housed indoors.

D. Subsequent uses within the Development, including restaurants, that require additions or
modifications to the roof mounted mechanicals and other ventilation equipment shall
cumulatively be held to the same standard as set forth in Section 3(A)(ii) above and the
conditions of this Decision. Any violations of this standard shall be subject to

enforcement action to the maximum extent authorized by law.
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Measurement Protocol
Approval



Gregory C. Tocci

From: Brion G. Koning

Sent: Tuesday, june 17, 2014 6:31 PM

To: Gregory C. Totsd

Subject: FW: proposed Cushing Village request to Town of Belmont / £ric Wood
Attachments: CushingVillage-Propasediune2034SoundMonitoringlucationsPhoto.pdf

from: Wood, Eric W, lewood@ACENTECH.com]}
Sent: Monday, June 02, 2014 12:35 PM

To: geogurtian@balmant-nlasgy
¢: Brion G. Koning

Subgect: PV propased Cushing Village raguest to Town of Balmont / Eric Wood

AraYogurtian,

it is my opinion that the below email message dated 30 May 2014 from Brion Kaning of CTA together with his attached
aerial photograph properly describe the new preconstruction sound measurements to be made adjacent to the Cushing
Village development and follow the spetial permit canditions relating to nolse dated 27 July 2013.

Eric Wood
Acentech

From: Brion G, Koning {mailte: Sipring@cpocti com
5‘em Friday, May 30, 2014 3:30 PM

To: geipncygobetmont-mg com; Wood, Eric W.

e Chis Stare (ghrigptarri2 3 Ppmiil.comb: derry Pucille (jgrry@esntergrasa.cem); Gragory €. Tocri
Subject: RE: proposed Cushing Village request to Town of Belrmont / Eric Wood

Genthemen,

This email (and attached aerial photograph} supersedes the email that 1 sent to you on Wednesday afternoon this week
{May 28th).

This current email foliows my telephone convarsations with Eric Wood of Acentech over the past two days.

The photograph attached hereto shows currently-proposed sound manitoring locations {as of today), which differ from
the locations identified in Wednesday's email,

Currently-Proposed Sound Monitoring and Data Reporting

Cavanaugh Tocei Associates, Inc. proposes to install sound monitors at the four locations shown on the attached
photograph, to continuously and simultaneously measure A-weighted {dBA) and C-weighted (dBC) sound levels, fora
time duration of not less than 7 days.

We propose to program the monitors to report standardized environmental sound leve! descriptors (including energy-
equivalent Leq sound level, and 90th percentile £90 sound level) in one-hour intervals.

i



We propese to submit 3 concise written report summarizing the monitoring data that are specifically pertinent to the
Cushing Village environmental sound fevels evaluation in accordance with the Town of Belmont requirements.
However, all of the electronic data collected by the acoustical instrumentation (all measurement data, calibration
records, etc.) will be freely available to Acentech/Town of Belmont upon request at any time.

The purpose of the proposed sound monitoring Is to fulfill the pre-construction sound monitoring portion of the
acoustical requirements set forth in Condition 3 of the Town of Belmont Planning Board Decision dated July 27, 2013

regarding the Cushing Village project application,

The sound monitoring locations shown on the attached aerial photegraph/street map are on the four streets listed in
Condition 3 {Trapelo Road, Common Street, Horne Road and Belmont Street).

In addition, although not technically required by the Town of Belmont, we propose to monitor 1/3 octave sound specira
at one ar more of the monitoring locations, to address patential concerns regarding sound that may be produced by
insacts (crickets, etc.) during the proposed June 2014 sound monitoring time interval, such that background sound
without insect sound could be derived from the monitoring data.

e We request Acentech/Town of Belmont review and written approval of the proposed measurement and data
reporting protocol outlined herein.

We are currently contacting/coordinating with owners of the properties at the addresses listed on the attached
photograph, to obtain their permission to install the sound monitors on private properties.

We are prepared te install sound monitors within one business day of receipt of approval.

Please call or email if you have any questions or comments,

Brion Koning
Senior Consultant

Cavanaugh Tocci Associates, Inc,

327F Boston Post Read | Sudbury, MA 01776
{d): (978) 639-4105

io]: {978) 443-7671
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Hour June 5, June 6, June 7, June 8, June 9, June 10, June 11,
Begin 2014 2014 2014 2014 2014 2014 2014
0:00 30.0 358 37.9 394 35.6 31.8 36.1
1:00 28.4 345 36.8 37.0 347 31.7 35.1
2:00 26.8 33.5 36.8 36.4 345 30.4 36.5
3:00 27.6 34.0 35.7 36.4 34.4 30.5 37.0
4:00 34.4 38.5 39.4 39.0 39.6 37.8 39.3
5:00 40.2 42.6 40.7 38.5 42.1 41.6 41.8
6:00 44.7 47.2 46.3 42.2 45.9 46.6 47.0
7:00 52.9 51.2 49.1 41.5 50.2 53.2 52.0
8:00 531 52.1 47.5 43.2 52.0 53.7 52.6
9:00 51.8 50.3 49.0 44 .4 50.8 50.6 52.3
10:00 51.8 49.9 49.1 45.8 48.5 50.7 51.0
11:00 51.0 51.8 48.1 45.9 48.8 50.1 51.8
12:00 53.6 49.8 48.2 46.5 48.1 48.1 50.9
13:00 54.5 50.5 47.5 47.0 49.3 48.4 50.2
14:00 55.5 55.5 48.3 47.3 54.1 53.7 52.8
15:00 56.0 54.1 47.7 46.4 51.4 52.3 55.9
16:00 539 52.8 a47.7 47.1 51.4 52.1 53.2
17:00 53.7 52.8 47.8 47.7 51.4 52.8 524
18:00 51.4 51.5 48.8 47.3 50.3 52.4 51.1
19:00 48.3 49.6 47.7 46.8 47.6 52.0 48.9
20:00 46.2 47.5 45.0 44.0 45.9 49.0 47.3
21:00 4.4 45.8 44.1 42.6 42.0 46.0 45.7
22:00 41.6 44.4 42.5 40.0 39.1 42.6 42.7
23:00 38.2 41.4 41.4 38.1 357 39.4 38.7
Day 51.2 50.6 47.4 45.2 48.8 50.5 50.7
Night 33.8 38.4 39.4 38.4 37.8 36.2 38.9

Table C-1. Measured A-weighted hourly background sound levels (Lago,1-nr)
Location 1—569 Belmont Street
Proposed Cushing Village, Belmont, MA



Hour June 5, June 6, June 7, June 8, June 9, June 10, June 11,
Begin 2014 2014 2014 2014 2014 2014 2014
0:00 39.7 40.2 41.3 41.8 41.3 39.5 41.2
1:00 39.0 39.7 40.9 41.2 40.9 39.3 41.1
2:00 39.4 40.2 41.0 40.8 40.5 39.5 41.2
3:00 39.6 4104 40.7 40.5 40.8 399 41.4
4:00 40.8 43.0 42.2 41.2 46.8 45.9 44.8
5:00 44.2 44.7 42.6 45.0 46.1 47.2 44.9
6:00 47.5 47.4 47.8 45.5 48.7 49.0 43.7
7:00 53.6 51.8 50.4 46.5 51.7 52.3 52.2
8:00 539 52.3 49.8 47.9 52.7 52.4 51.6
9:00 52.3 51.9 50.6 49.1 51.7 52.0 51.1
10:00 533 52.0 50.0 50.4 50.0 50.2 50.8
11:00 52.4 52.7 50.2 50.1 50.1 51.0 51.6
12:00 53.7 50.9 50.4 49.2 50.2 418.8 50.5
13:00 54.8 49.9 50.3 49.2 50.4 19.1 50.7
14:00 57.2 51.6 49.7 49.9 51.0 51.2 52.0
15:00 55.8 52.5 49.9 49.8 50.7 51.4 51.3
16:00 53.7 51.4 50.9 49.8 50.5 52.8 51.4
17:00 52.4 51.5 51.2 52.9 50.1 52.3 50.5
18:00 51.2 50.1 48.8 49.9 50.3 51.3 50.1
19:00 48.8 50.7 49.2 48.0 48.5 50.3 48.1
20:00 47.5 48.2 48.0 46.5 46.9 48.5 48.0
21:00 46.9 48.0 47.1 45.6 45.1 46.9 46.2
22:00 43.5 45.4 43.2 a44.4 42.0 43.4 43.0
23:00 41.2 42.1 43.7 42.9 40.4 42.2 41.7
Day 51.9 50.7 49.4 48.7 49.5 50.2 49.9
Night 4114 42.2 42.5 42.4 43.2 42.8 43.1

Table C-2. Measured A-weighted hourly background sound levels (Lagg 1-r)
Location 2—13/19 Horne Road
Proposed Cushing Village, Belmont, MA



Hour June 5, June 6, June 7, June 8, June 9, June 10, June 11,
Begin 2014 2014 2014 2014 2014 2014 2014
0:00 42.7 45.3 43.4 44.5 57.3 44.1 41.9
1:00 40.6 44.0 413 433 55.1 43.0 423
2:00 40.2 43.2 41.2 42.9 54.8 42.9 40.9
3:00 39.8 43.0 393 42.7 54.8 43.0 40.9
4:00 43.6 453 433 43.2 55.1 45.3 44.0
5:00 46.6 46.5 42.8 44.5 55.6 47.5 46.7
6:00 52.5 52.3 48.4 47.8 57.2 52.3 52.5
7:00 58.9 57.9 535 50.9 59.2 57.9 57.6
8:00 59.4 57.8 54.3 52.4 60.0 58.2 57.7
9:00 57.9 56.3 55.4 53.6 56.9 57.8 56.8
10:00 59.7 57.5 57.0 55.5 56.1 57.4 57.2
11:00 57.9 57.3 56.7 56.2 56.4 58.0 57.8
12:00 59.6 56.7 57.0 56.4 56.2 57.0 57.1
13:00 59.1 55.3 56.8 56.1 56.9 57.0 56.6
14:00 62.2 57.1 56.8 56.1 57.2 58.1 57.7
15:00 60.4 57.6 56.4 55.6 57.6 58.3 57.5
16:00 59.8 57.6 55.8 55.6 58.4 58.0 57.5
17:00 58.4 57.7 57.0 56.4 57.7 58.1 573
18:00 59.0 57.3 55.2 55.5 56.9 57.6 57.2
19:00 57.9 56.4 55.0 57.1 56.5 56.8 55.3
20:00 57.0 54.6 54.1 57.1 55.1 55.5 54.2
21:00 53.3 53.4 53.3 58.5 53.7 54.2 53.2
22:00 49.4 50.3 48.9 57.6 46.9 47.2 438.1
23:00 46.3 44,7 16.7 57.5 44.2 44.0 45.1
Day 58.1 56.3 55.2 55.7 56.4 56.7 56.2
Night 44.0 45.5 433 45.8 54.3 45.3 44.3

Table C-3. Measured A-weighted hourly background sound levels (Lago 1-nr)

Location 3—125 Trapelo Road (6™ floor)
Proposed Cushing Village, Belmont, MA



Hour June 5, June 6, June 7, June 8, June 9, June 10, June 11,
Begin 2014 2014 2014 2014 2014 2014 2014
0:00 36.4 40.1 42.8 44.0 0.0 0.0 0.0
1:00 349 37.9 40.4 41.2 0.0 0.0 0.0
2:00 34.9 38.0 39.9 40.4 0.0 0.0 0.0
3:00 35.7 37.3 393 40.2 0.0 0.0 0.0
4:00 40.3 441 445 42.3 0.0 0.0 0.0
5:00 46.8 47.6 44.9 46.2 0.0 0.0 0.0
6:00 52.2 52.8 49.3 49.4 0.0 0.0 0.0
7:00 60.1 59.1 56.4 50.1 0.0 0.0 0.0
8:00 61.4 59.4 55.3 52.0 0.0 0.0 0.0
9:00 60.5 58.7 56.3 53.7 0.0 0.0 0.0
10:00 60.9 57.8 57.5 55.1 0.0 0.0 0.0
11:00 58.9 57.8 57.3 55.3 0.0 0.0 0.0
12:00 61.7 57.5 57.6 56.0 0.0 0.0 0.0
13:00 61.9 57.9 57.6 56.5 0.0 0.0 0.0
14:00 624 59.0 57.6 56.4 0.0 0.0 0.0
15:00 63.1 60.3 56.9 56.0 0.0 0.0 0.0
16:00 61.9 59.5 57.0 55.7 0.0 0.0 0.0
17:00 60.9 59.3 56.4 55.9 0.0 0.0 0.0
18:00 59.0 58.3 55.8 0.0 0.0 0.0
19:00 56.4 56.1 55.0 0.0 0.0 0.0
20:00 53.6 549 533 0.0 0.0 0.0
21:00 52.1 52.7 51.9 0.0 0.0 0.0
22:00 49.0 513 50.7 0.0 0.0 0.0
23:00 43.3 45.9 47.3 0.0 0.0 0.0
Day 59.0 57.5 55.8 54.8 0.0 0.0 0.0
Night 40.6 43.0 43.6 43.4 0.0 0.0 0.0

Table C-4. Measured A-weighted hourly background sound levels (Lago 1-nr)
Location 4—486 Common Street
Proposed Cushing Village, Belmont, MA
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Glossary

The definitions of acoustical terms used in this publication are most often based on American National
Standards Institute (ANSI) S1.1-1994 Acoustical Terminology. Some of the acoustical terms briefly
defined below are explained in greater detail elsewhere in the Solutia Acoustical Glazing Design Guide.

A-Weighting (dBA)
The filtering of sound that replicates the human hearing frequency response. The human ear is most
sensitivity to sound at mid frequencies (500 to 4,000 Hz) and is progressively less sensitive to sound at

frequencies above and below this range. A-weighted sound level is the most commonly used descriptor to
quantify the relative loudness of various types of sounds with similar or differing frequency characteristics.

Absorption

The attenuation (or reduction) of sound level that results when sound propagates through a medium
(usually air) or through a dissipative material (sound absorptive material) such as glass fiber or open-cell
foam. In the case of sound absorptive materials used in the building industry, attenuation of sound is

produced by the conversion of molecular motion, which is sound, into thermal energy due to friction of air
molecules with fibrous or cellular materials.

Acoustics
(1) Acoustics is the science of sound, including its production, transmission and effects.

(2) The acoustics of a room are those qualities that together determine its character with respect to the
perception of sound.

Ambient Noise

Ambient noise encompasses all sound present in a given environment, being usually a composite of
sounds from sources near and far.

Background Sound
The lowest sound level typically occurring during a monitoring period.
Band Pass Filter

The filtering of sound within specified frequency limits or frequency bands. The audible frequency range is
often sub-divided into octave, one-third octave, or other fractions of octave bands.

Barriers

A solid obstacle that blocks the line-of-sight between a sound source and a receiver, thereby providing
barrier attenuation, i. e., reducing sound leve! at the receptor. Sound attenuation provided by barriers is
related to the transmission loss through the barrier material and diffraction of sound over and around the

barrier.
Community Noise Exposure Level (CNEL)

The 24-hour energy average sound level where a 10 dB "penalty” is applied to sound occurring at night
between 10:00 PM and 7:00 AM, and a 5 dB penalty is applied to sound occurring during evening hours
between 7:00 PM and 10:00 PM. The penalties are intended to account for the increased sensitivity of a

community to sound occurring during evening and nighttime hours.



Day Night Sound Level (DNL, Ly}
The 24-hour energy average sound level where a 10 dB "penalty" is applied to sound occurring at night

between 10:00 PM and 7:00 AM. The 10 dB penalty is intended to account for the increased sensitivity of
a community to sound occurring at night.

Decibel (dB)

A dimensionless unit which denotes the ratio between two quantities that are proportional to power,
energy, or intensity. One of these quantities is a designated reference by which all other quantities of
identical units are divided. The sound pressure level in decibels is equal to 10 times the logarithm (to the

base 10) of the ratio between the pressure squared divided by the reference pressure squared. The
reference pressure used in acoustics is 20 microPascals.

Energy Average Sound Level
In real-world circumstances, sound levels vary considerably over time. The Lgq is the energy average or
equivalent sound level over a monitoring time interval. It is a hypothetical continuous sound level that

contains the same sound energy as the actual sound level occurring during the time interval. A letter
symbol (such as A or C, i.e. LAEQ) typically implies frequency weighting (i.e., the energy average sound

level in dBA). In addition, the duration of measurement is typically stated (i.e. LAeq,1nr)-

Frequency

Frequency is the number of oscillations or cycles per unit time. In acoustics, frequency usually is
expressed in units of Hertz (Hz), where one Hertz is equal to one cycle per second.

Noise

(1) Noise is undesired sound. By extension, noise is an unwanted disturbance within a useful frequency
band, such as excessive traffic sound transmission into a sensitive building space.

(2) Naise is an erratic, intermittent or statistically random oscillation.

Octave

The ratio of a higher and lower frequencies that equals two.

Octave Band

Groups of frequencies defined by standards where the upper frequency of each band is equal to twice the
lower frequency of each band. Octave bands are usually named by their geometric center frequency. For
example, the octave band extending between 44.7 Hz and 89.1 Hz is called the 63 Hz octave band. The
octave band extending between 89.1 Hz and 178 Hz is called the 125 Hz octave band. The full
complement of octave bands in the audible frequency range is as follows: 31, 63, 125, 250, 500, 1000,
2000, 4000, 8000, and 16,000 Hz.

Octave Band Sound Pressure Level

Sound pressure level for all sound contained within a specified octave band.

Percentile Sound Levels

Besides frequency and level, environmental sounds exhibit a time-varying or temporal characteristic. The
temporal character of noise level can be illustrated by considering noise levels that occur near a highway.

cta



During the day, traffic sound levels are generally high, increasing to higher peaks when a noisy truck or
multi-vehicle platoon passes and decreasing to a lower level between vehicle pass-bys. At night, when
traffic volumes are lower, the same variation occurs, but is centered around a lower level.

Environmental sound descriptors are guantifications of sound that combine, into a single value, the three
chief features of environmental sound: level, frequency and temporal characteristics.

The use of A-weighted sound pressure level combines the first two characteristics — level and frequency
— into a single number. Then, by averaging A-weighted sound pressure levels over time in various
fashions, acoustical descriptors that combine all three features can be developed.

Commonly used descriptors are percentile A-weighted sound levels, A-weighted sound pressure levels
exceeded for specific percentages of time within a specific noise monitoring period. For example, the one-
hour 50" percentile A-weighted noise level, symbolized as the Lsg (1 hour), is the A-weighted sound level
exceeded a total of 30 minutes out of a continuous 60-minute period. Likewise, the L,y (20 minutes) is the
A-weighted sound level exceeded a total of two minutes out of a continuous 20 minute period.

Percentile A-weighted sound levels most often are used to assess the time-varying character of
environmental sound. The residual sound level (defined as the nearly constant, low level of sound
produced by distant motor vehicle traffic or industrial activity) is indicative of the lowest sound level in a
monitoring period. The residual or background sound level is commonly defined as the Ly, i.e., the A
weighted sound level exceeded 90% of a monitoring time period.

Sound

(1) Sound is an oscillation in pressure, stress, particle displacement, particle velocity, etc., in a medium.
(2) Sound is an auditory sensation evoked by the oscillation described above.

Sound Pressure

The sound pressure at a point is the total instantaneous pressure at that point, in the presence of a sound
wave, minus the static pressure at that point.

Sound Pressure Level

The sound pressure level, in decibels, of a sound is 20 times the logarithm to the base 10 of the ratio of
the sound pressure to the reference pressure. The reference pressure shall be explicitly stated and is
defined by standards.

Unless otherwise specified, the sound fields on both sides of the partition are assumed to be diffuse.

Sound Power Level

The computation of sound pressure levels at receptor locations requires determining sound power levels
for all sources modeled. Sound power level quantifies the amount of sound produced by a source and is
expressed in decibels referenced to 1 picowatt (pW or 1072 watts).

The distinction between “sound power” and “sound pressure” is quite important and can be explained as
follows:
Sound power is analogous to the power rating in watts of a light bulb.

Sound pressure is analogous to the light intensity (perceived as brightness) at a given distance
from a light bulb.

cta



The shorter the distance from the bulb, the greater is the light intensity or perceived brightness at a
particular location. Conversely, the longer the distance from the bulb, the less is the light intensity or
perceived brightness at a particular location. Note that bulb power rating does not change with viewing
distance from the bulb, but the apparent brightness does. Similarly, the sound power of a source does
not change with distance from the source, but the sound pressure does.

Spectrum
A group of sound levels in frequency bands covering a wide frequency range. Generally, this term is used

with some modifier indicating the resolution bandwidth, e.g., octave band spectrum or one-third octave
band spectrum.
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